In this present paper, the problem of hall current, radiation and velocity slip on hydromagnetic physiological hemodynamic fluid with joule heating and mass transfer in presence of chemical reaction in an inclined asymmetrical tapered vertical channel have been investigated. An analysis has been carried out in the presence of the porous medium. Analytical solution is carried out under long wavelength and low-reynolds number approximations. Numerical results were presented for axial pressure gradient, temperature, concentration, nusselt number (Nu) and sherwood number (Sh). Variations of the said quantities with dissimilar parameters are computed by using MATHEMATICA software. Graphs reflecting the contributions of embedded parameters were discussed. It is worth mentioning that the pressure gradient (dp/dx) enhances with an increase in hartmann number (M), gravitational parameter (η) and slip parameter (β) while it reduces by an increase in porosity parameter (Da), hall parameter (m) and volumetric flow rate (Ǭ). We notice that the temperature of the fluid rises with an increase in hartmann number (M), porosity parameter (Da), radiation parameter (N), prandtl number (Pr), brinkman number (Br), heat source parameter (ν) and hall current parameter (m). We observe that the result in concentration profile reduces with a rise in chemical reaction parameter.
INTRODUCTION
It is commonly accepted now that peristaltic flows are instigated by the propagation of waves along the flexible boundaries of channel or tube. Such flows in physiology are exemplified by food movement in the digestive tract, urine transport from kidney to bladder, semen movement in vas deferens, movement of lymphatic fluids in lymph vessels, bile flow from the gallbladder into the duodenum, vasomotion of blood cells, movement of ovum in the female fallopian tube and transport of spermatozoa in the ductus efferents. Peristaltic motion in the industrial applications is employed in the transport of corrosive and noxious fluids, roller and finger pumps, hose pumps, tube pumps, dialysis machines and heart-lung machines. Latham [1] and Shapiro et al. [2] discussed the peristalsis of viscous fluids through theoretical and experimental approaches. Afterwards, a wealth of literature related to peristaltic pumping of viscous and non-Newtonian fluids exists in view of one or more assumptions of long wavelength, low reynolds number, small wave number and small amplitude ratio. Few recent investigations in this direction may be mentioned by the following references like Abd Elmaboud and Mekheimer [3] , Mekheimer et al. [4] [5] , Hayat et al. [6] , Pandey and Tripathi [7] and Tripathi et al. [8] .
The interaction of peristalsis with heat and mass transfer has not received much attention. The thermodynamical aspects of blood may not be important when blood is inside the body but they become significant when it is drawn out of the body. Keeping in view the significance of heat transfer in blood flow, Srinivas and Kothandapani [9] analyzed the influence of heat and mass transfer on MHD peristaltic flow through a porous space with compliant walls. Lakshminarayana et al. [10] have reported the influence of heat transfer on MHD peristaltic flow through a vertical asymmetric porous channel. Vajravelu et al. [11] studied the influence of heat transfer on peristaltic transport of a jeffrey fluid in a vertical porous stratum. Agrawal [12] discussed the heat transfer to pulsatile flow of a conducting fluid through a porous channel in the presence of magnetic field. Tang et al. [13] studied the peristaltic flow of a heat conducting fluid subject to a prescribed pressure drop. Radhakrishnamacharya and Srinivasulu [14] studied the influence of wall properties on peristaltic transport with heat transfer. Having such preference in mind, some authors Abbasi et al. [15] , Hayat et al. [16] [17] , Mekheimer et al. [18] , Srinivas et al. [19] , Eldabe et al. [20] , Shehzad et al. [21] , Ravikumar [22] [23] [24] , Misra and Adhikary [25] , Ravikumar and Abzal [26] , Ameer Ahamad et al. [27] and Srinivasacharya and Shafeeurrahman [28] have analyzed the peristaltic transport with heat transfer.
The aim of the present research was to study the influence of hall current, radiation and velocity slip on hydromagnetic physiological hemodynamic fluid with joule heating and mass transfer in presence of chemical reaction. The momentum, temperature and concentration equations have been linearized under long wavelength and low-reynolds number assumptions and analytical solutions for the flow variables have been derived. Numerical values of the said quantities are presented graphically. The present study may be beneficial in understanding the dynamics of blood flow in blood vessels by taking into account of joule heating and mass transfer in presence of chemical reaction.
FORMULATION OF THE PROBLEM
We consider the MHD (magnetohydrodynamics) peristaltic transport of an incompressible viscous fluid in a two-dimensional uneven inclined perpendicular tapered channel under the influence of porous medium. The joule heating, hall currents, radiation and slip boundary conditions were taken into the account. The left wall of the channel is maintained at temperature T0 whereas the right wall is maintained at temperature T1. We tend to assume that the fluid is subject to a relentless transverse magnetic field B0. The fluid is induced by sinusoidal wave trains propagating with constant speed c along the channel walls.
The geometry of the wall deformations are drawn by the subsequent expressions
where b is the half-width of the channel, d is the wave amplitude, is the phase speed of the wave and is the non-uniform parameter, is the wavelength, t is the time and X is the direction of wave propagation. The phase difference varies in the range 0 ≤ ϕ ≤ π, ϕ = 0 corresponds to the symmetric channel with waves out of phase and further b, d and ϕ satisfy the following conditions for the divergent channel at the inlet cos ( 2 ) ≤ . The equations governing the motion for the present problem prescribed as follows [9, 29] .
The continuity equation is
The momentum equations are
The energy equation is
The concentration equation is
where u and v are the velocity components in the corresponding coordinates, k1 is the permeability of the porous medium, is the density of the fluid, p is the fluid pressure, k is the thermal conductivity, is the coefficient of the viscosity, Q0 is the constant heat addition/absorption, Cp is the specific heat at constant pressure, σ is the electrical conductivity, g is the acceleration due to gravity and T is the temperature of the fluid.
The relative boundary conditions are
The radioactive heat flux [30] is given by
where α is the mean radiation absorption coefficient. Introducing a wave frame (x, y) moving with velocity c away from the fixed frame (X, Y) by the transformation
Introducing the following non-dimensional quantities [31] :
where = is the non-dimensional amplitude of channel, = is the wave number, 1 = is the non -uniform parameter, Re is the reynolds number, M is the hartmann number, = 2 is the permeability parameter, Pr is the prandtl number, Ec is the eckert number, is the heat source/sink parameter, g is the acceleration due to gravity, Cp is the specific heat at constant pressure, Q0 is the constant heat addition/absorption, 2 is the radiation parameter, Br (=EcPr) is the brinkman number, Dm is the coefficient of mass diffusivity, Tm is the mean temperature, KT is the thermal diffusion ratio, η and η1 are gravitational parameters, Sc is the schmidt number, Sr is the soret number and S is the chemical reaction parameter.
SOLUTION OF THE PROBLEM
In view of the above transformations (9) and nondimensional variables (10), equations (3-7) are reduced to the following non-dimensional form after dropping the stars.
[ + ] = 0,
[
Applying long wavelength approximation and neglecting the wave number along with low-reynolds numbers. Equations (11 -15) become
The relative boundary conditions in dimensionless form are given by
where
The solutions of velocity and temperature with subject to boundary conditions (20) and (21) 
The volumetric flow rate in the wave frame is defined by = ∫ The pressure gradient obtained from equation (27) can be expressed as
The instantaneous flux Q (x, t) in the laboratory frame is The average volume flow rate over one wave period (T = λ/c) of the peristaltic wave is defined as
From the equations (28) and (30) , the pressure gradient can be expressed as
NUMERICAL RESULTS AND DISCUSSION
The objective of this research is to study hall current, radiation and velocity slip on hydromagnetic physiological Figure 3 (a) reveals that the effect of hartmann number on temperature distribution. It is clear that the temperature of the fluid is always positive and it enhances by an increase in hartmann number (M = 1, 1.5, 2). This enhancement in temperature due to consideration of joule heating. Fig. 3(b) depicts to examine the effect porosity parameter on temperature distribution. This graph indicates that temperature increases with an increase of porosity parameter (Da = 0.1, 0.2, 0.3) . But the enhancement in the temperature distribution is not significant by an increase in porosity parameter. 3(c) presents the various values of radiation parameter (N = 0.3, 0.5, 0.7) on temperature profile (θ). We perceive from this graph that the increase in radiation parameter, the results in temperature profile increases. Effect of prandtl number (Pr) on the temperature of the fluid (θ) is presented in fig 3(d) . It is clear that the temperature of the fluid enhances with an increase in prandtl number (Pr = 5, 7, 9). Figure 3(e) analyzes the impact of brinkman number (Br) on the temperature distribution. It observed that the temperature increases when the increase in brinkman number (Br = 0.1, 0.2, 0.3). Fig.3 (f) elucidates that the influence of heat source parameter on temperature distribution. Indeed, the temperature of the fluid increases significantly with increase in heat source parameter (ν = 0.1, 0.3, 0.5). The relation between temperature and slip condition parameter is presented in figure 3(g) . It is interesting to note that the temperature of the fluid reduces when an increase in slip parameter (β = 0.7,0.8,0.9). This deterioration in temperature subject to increase in β and also we notice that the fluid of the temperature is not significant. Influence of various values of hall parameter (m = 1, 1.5, 2) on temperature distribution is presented in figure 3 (h) with fixed other parameters. This graph reveals the temperature distribution increases by the increase in m. The influence of hartmann number (M) Fig. 4(a) illustrates the effect of hartmann number on the concentration profile (Φ) of the flow. It is clear that an increase in hartmann number (M = 1, 1.5, 2) declines the concentration profile of the flow. The relation between concentration distribution (Φ) and porosity parameter has been presented in fig.4(b) . We perceive from this graph that the fluid of concentration reduces with an increase in porosity parameter (Da = 0.1, 0.2, 0.3). The impact of radiation parameter on concentration profile is shown in figure 4(c) . We notice from this graph that the concentration distribution decreases with an increase in radiation parameter (N = 0.3, 0.5, 0.7). 4.5). We, conclude from the graphs that the sherwood number (Sh) is in an oscillatory behaviour, which may be due to peristalsis. 
CONCLUSIONS
The current study addressed the hall current, radiation and velocity slip on hydromagnetic physiological hemodynamic fluid with joule heating and mass transfer in presence of chemical reaction in an inclined asymmetrical tapered vertical channel have been investigated. The main observations of this work are cited below.
• The pressure gradient (dp/dx) reduces with the increase of porosity parameter (Da), hall parameter (m) and volumetric flow rate (Ǭ) while it increases by increasing hartmann number (M), gravitational parameter (η) and slip parameter (β).
• The temperature of the fluid rises with an increase in hartmann number (M), porosity parameter (Da), radiation parameter (N), prandtl number (Pr), brinkman number (Br), heat source parameter (ν) and hall current parameter (m) while it decreases by increase of slip parameter (β).
• Concentration profile reduces with increase in hartmann number (M), porosity parameter (Da), radiation parameter (N), prandtl number (Pr), brinkman number (Br), heat source parameter (ν) hall current parameter (m), schmidt number (Sc) and soret number (Sr).
• The concentration profile reduces with a rise in chemical reaction parameter (S).
• An absolute value of nusselt number enhances in the region x ∈ [0, 0.05] U [0.57, 1] while it reduces in the rest of the region x ∈ [0.05, 0.57] by increase in hartmann number (M), radiation parameter (N), brinkman number (Br) and hall current parameter (m).
• Mass transfer rate (Sherwood number Sh) enhances in the region x ∈ [0.05, 0.57] while it reduces in the rest of the region x ∈ [0, 0.05] U [0.57, 1] by increasing hartmann number (M), radiation parameter (N), schmidt number (Sc) and soret number (Sr).
• An effect of chemical reaction on Sh is quite opposite to that of hartmann number (M), radiation parameter (N), schmidt number (Sc) and soret number (Sr). 
